Handling of digoxin and ouabain by renal tubular cells (LLC-PK1).
Digoxin is known to be secreted by renal tubular cells, but the mechanisms are still not fully understood. In this study, we examined renal tubular cell handling of digoxin and ouabain using LLC-PK1 cells, a model of proximal renal tubular cells. The cells were used in suspension for binding experiments and in monolayers on permeable filters for transport studies. The specific binding of digoxin to the cells, presumably to the ouabain binding site (i.e., membrane Na+,K(+)-ATPase), were characterized by Kd of 2.6 x 10(-7) M and Bmax (total number of specific binding sites) of 1.6 x 10(6)/cell. Kd and Bmax of ouabain binding were 1.3 x 10(-7) M and 1.9 x 10(6)/cell, respectively. In transport experiments, digoxin showed significantly higher flux than ouabain from the basolateral to the apical side across the cell monolayers. Importantly, this secretory transport was not inhibited by ouabain concentrations sufficient to block membrane Na+,K(+)-ATPase and to displace digoxin from the binding site on the enzyme (i.e., 10(-6) to 10(-4) M ouabain). However, the digoxin secretion was decreased by low temperature or excess digoxin in a concentration-dependent manner. These data suggest that digoxin undergoes unidirectional transport in favor of secretion, which does not involve its binding to the ouabain binding sites on membrane Na+,K(+)-ATPase.